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Abstract 
Demands for higher production capacity and the increasing competition in various sectors of 
the Brazilian economy have required competitive levels more hard, which demanding tools, 
techniques and efficient processes. Within moderns business, the new products development 
process is highlighted as competitive differential in the organizational environment, in a 
global and intense format. In Brazil, although the researches are becoming frequent, studies 
on the new products development process has been newness conceptual in the economic 
sectors and industries. This shows the need for research that takes into consideration the 
factors considered impactful addressed by business institutions and practices used by them in 
the new products development process. Thus, this following work aims to present the new 
product development process in a Brazilian company that operates on the chemical industry, 
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in which we aimed identify the responsible factors for the prominent business/financial 
success and of products developed by the company. 
Keywords: New Products Development, Innovation, Research and Development (R&D), 
Chemical Industry. 
 
Competitividade e Inovação no Processo de Desenvolvimento de Novos 
Produtos: Um estudo de caso em uma Indústria Química Brasileira 
 
Resumo 
As exigências de maior capacidade de produção e a crescente competição nos diferentes 
setores da economia têm demandado níveis de competitividade cada vez mais elevados 
exigindo-se, assim, ferramentas, técnicas e processos continuamente eficientes. No âmbito 
empresarial, o desenvolvimento de novos produtos e/ou processos é diferencial de destaque 
em ambientes organizacionais competitivos, de forma global e intensa. No Brasil, apesar de 
serem cada vez mais frequentes, os estudos sobre o processo de desenvolvimento de novos 
produtos têm um caráter incipiente, sem aprofundamento conceitual e de aplicação a setores 
econômicos/industriais de grande porte. Isso mostra a necessidade da realização de pesquisas 
que levam em consideração os fatores considerados impactantes, abordados pelas instituições 
empresariais, e das práticas utilizadas pelas mesmas no processo de desenvolvimento de 
novos produtos. Este trabalho tem por objetivo apresentar o processo de desenvolvimento de 
novos produtos em uma empresa brasileira que atua no segmento de produtos químicos, 
visando a identificação dos fatores de destaque responsáveis pelo sucesso 
comercial/financeiro dos produtos elaborados pela empresa. 
Palavras-chave: Desenvolvimento de Novos Produtos, Inovação, Pesquisa e 
Desenvolvimento (P&D), Indústria Química. 
 
 
1. INTRODUCTION 
In the society evolution, the ways to develop, elaborate, design and create products 
and provide services underwent large and constant changes. The artisanal handicraft 
production era, which extends from the Middle Ages to the beginning of the Industrial 
Revolution around the XVIII and XIX centuries, depended on the manual capability of 
workers and/or animals and natural forces (STORCK, 1983; KOONTZ; WEIHRICH; 
CANNICE, 2009). Because of the Industrial Revolution and the increased demand for 
industrial products, the production process passed to evolve into mass manufacturing, which 
required a new system of production – the just-in-time (see, SLACK; CHAMBERS; 
JOHNSTON, 2007). 
However, the scenario changed. The focus on demand, about 90’s years, was a 
consequence of the high competitiveness imposed by the market, which many organizations 
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were forced to seek continuous improvement in its production system (JURAN, 1995; 
MOREIRA, 2008). Currently, demands for higher production capacity and the increasing 
competition in many sectors of the Brazilian economy have required more hard competitive 
levels, which demanding tools, techniques and efficient processes (PEREIRA et al., 2009; 
COSENTINO; VIDAL; VIRGILLITO, 2011; VOGEL; WOOD Jr., 2012). 
For several authors (e.g., CLARK; FUJIMOTO, 1991; WHEELRIGHT; CLARK, 
1992; CLARK; WHELWRIGHT, 1993; WIND; MAHAJAN, 1997; CUSUMANO; 
NOBEOKA, 1998; COOPER; EDGETT; KLEINSCHMIDT, 2001; BUSS, 2002; ULRICH; 
EPPINGER, 2004; PENEDO et al., 2012), the new products development process has 
outstanding relevance in achieving competitive advantage by organizations. Enterprises that 
have specific departments for this purpose, with superior performance against competitors, are 
more likely to survive in a competitive and dynamic market. 
According to Churchill and Peter (2000), within moderns business, the new products 
development process is highlighted as competitive differential in the organizational 
environment, in a global and intense format. Enterprises that do not work and not aim the new 
products development process are outdated and obsolete. As Fiates et al. (2010) argued, 
enterprises that is not focused on the innovative processes tend to lose market share to 
competitors that are ahead with products and services. 
For Jonash (2001), the new products development process should enable cooperation 
between departments within the organization. In this line of thought, Almeida et al. (2012) 
explain the entire new product development process needs to be balanced so that the flow of 
services, products and information can go without inconvenience and loss of time in the 
different sectors and areas of the organization. Thus, the new product development process 
should be guided and determined by the value added to product and will elapse in the 
activities as the primary goal, should be stressed in order to generate value. 
In Brazil, although the researches are becoming frequent, studies on the new products 
development process has been newness conceptual in the economic sectors and industries 
(see, MICHELS; FERREIRA, 2013). This shows the need for research that takes into 
consideration the factors considered impactful addressed by enterprises and practices used by 
them in the new products development process. 
Thus, this following work aims to present the new product development process in a 
Brazilian company that operates on the chemical industry, in which we aimed identify the 
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responsible factors for the prominent business/financial success and of products developed by 
the company. We use the case study as research method, structuring the manuscript in topics: 
(1) Introduction, (2) Conceptual background on the new products development process, (3) 
Methodology, (4) The case study and (5) The final remarks, besides the references. 
 
2. CONCEPTUAL BACKGROUND 
 The relevance of a conceptual background, as stressed Whetten (2003), is in build a 
theoretical framework that gives support to research propositions of each particular study. In 
this sense, this study is specific in two central themes: Innovation and New Products 
Development Process. 
2.1. New Products Development Process 
The concept of innovation, invention and development of new products within 
organizations is a complex process that requires systematic support of senior management 
(MILLIGAN, 1999). Therefore, Drucker (2002) discusses innovation as resulting 
improvement coming from the learning process and practice of the deliberate and organized 
search for changes. 
For Clark and Fujimoto (1991) and Wheelright and Clark (1992), the products 
development process has characteristics specific to each organization, generally, divided into 
5 (five) stages: (1) Generation, (2) Product Planning, (3) Engineering and product testing, (4) 
Process engineering and (5) Pilot production. However, these stages often overlap and interact 
continuously instead of being performed sequentially, due to the need to production and 
testing in different phases of the project. 
Fonseca (1998) determines that the process consists from the follow steps: 
• Development of the concept, which involves determining the market potential, 
establishing potential competitors and technical and financial feasibility; 
• Planning the product development, which involves identifying the departments 
that will be affected, establishing the contributions of each department and 
schedule; 
• Development of the product design, the prototype and the model; 
• Development of the pilot production and begin the impact analysis of the 
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possible problems of this final phase of the new product. 
Schumpeter (1961) was the pioneer in studies that quantify the potential economic 
gain of business in the new products development process. For Gavira et al. (2007), the 
innovation advantages financial gain, accelerates economic growth, delivers competitive 
advantage against competitors and maximizes the value-chain to all involved in the business. 
In a marketing environment, constantly more competitive, dynamic and intense, 
organizations that invest in innovation have better conditions to face the turbulent market, 
creating competitive advantage against competitors (PEREIRA et al., 2009; MICHELS; 
FERREIRA, 2013). 
In addition, Clark and Fujimoto (1991) indicate that the products development process 
can be defined as the means in which a company transforms yours techniques, market 
information and opportunities in products. This process, under the Cooper and Slagmulder’s 
(1999) view, aimed a higher commercial, economic and financial feasibility for the business. 
Thus, the process can be analyzed as a set of tasks performed in a logical sequence in order to 
develop goods or services that have market value. Although, it may seem a simple process, 
develop new products is very complex and involves constant changes between steps, within a 
systematic process. 
 In this sense, the new product development process involves many areas of 
organizations, such as Quality, Marketing, Operations, Research and Development, 
Engineering, Finance and Juridical. This multidisciplinary feature causes a conflict between 
the aims of each department in the new products development, which difficulty the definition 
of goals and responsibilities between the areas (CONSONI; CARVALHO, 2002). 
 Still, according to Khurana and Rosenthal (1997), due to these multidisciplinary 
approaches, many organizations develop strategic planning for new products, with the 
purpose of not have dispersed or few results. Inconsistencies situations can be observed in the 
initial cancellation of new products, when the new products are outside the company’s 
strategy, or presenting irrelevance front to other projects or due a late introduction. 
 For some authors, such as Cooper and Slagmulder (1999), Brown, and Duguid (2002), 
from a certain stage of the production projects, the organization may be considered as an 
orchestra, conducting and involving the department to new products development. It is from 
this moment that is needed the use of organizational decision-making processes to coordinate 
and execute activities, aiming minimize and even prevent conflicts between department in the 
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new products development process. 
 In this line of through, according to Henderson and Clark (1990), the various formats 
of innovation in products and processes can be classified as Incremental, Modular, 
Architectural and Radical, summarized in Table 1: 
Table 1: Formats of Innovation in Products and Processes 
Formats of Innovation  Conceptual Definition 
Incremental Innovation Changes only in design of a product and/or process already established. An important feature is that development occurs at specific components. 
Modular Innovation The architecture of the product and/or process remains unchanged, while new 
concepts are developed, fundamental design of new product development. 
Architectural Innovation Recompose the interactions between the components of a product and/or process, 
sparking new relationships in the system as a whole. 
Radical Innovation It modifies the components, interactions, design and architecture of all parts of a product and/or process. 
Source: Henderson and Clark (1990). 
 In turn, as stated by Clark and Wheelwright (1993), the new products development is 
associated with structural lines that determine levels of managerial commitment. Thus, the 
authors classify the new products development by activities in a structural view, as shown in 
the Table 2. 
Table 2: Structural Formats of Activities in the Development of Products and Processes  
Structural Type Conceptual Definition 
 
Functional 
Each functional manager is responsible for the planning, control and 
management of resources and activities for develop new products carried in its 
functional area. 
 
Project 
Responsibility for the planning, control and management of resources and 
activities for develop new products are distributed around projects and project 
managers. 
 
Matrix “lightweight” 
Employees are distributed in each specific area under the responsibility of a 
functional manager and a person responsible for managing the design of new 
products developed. 
 
 
Matrix “heavy 
weight” 
Employees are distributed in each specific area under the responsibility of a 
functional manager and a person responsible for managing the design of new 
products developed. It is similar to the lightweight structure, with the difference 
of the authority which is delegated to the project manager in new product 
development is equivalent and/or above the functional managers. 
Source: Clark and Wheelwright (1993). 
 Also, as Rozenfeld et al. (2006) affirm, although there are many ways to classify the 
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types of projects in the new products development, there are a range of uses based on the 
degree of change that a specific project demonstrates regarding the previous projects. In Table 
3, we summarize the main features of the typology proposed by Rozenfeld et al. (2006): 
Table 3: Types of Change in New Projects based on Previous Projects 
Types of Projects Conceptual Definition 
Incremental 
Projects and 
Derivatives 
Create products and/or processes that have marginal changes compared to 
existing designs. An important feature is that they require fewer resources than 
other types because they are based on projects already undertaken. 
Projects of  Next 
Generation 
Platform 
Involve significant changes in the products and/or processes, without the 
introduction of new technologies and materials. An important feature is that they 
represent a new package of customer solutions. 
Projects Radicals 
(Breakthrough) 
Involve major changes in the products and/or existing processes, creating a new 
category of products in which are incorporated new technologies and/or materials. 
Souce: Rozenfeld et al. (2006). 
 With that, we note that depending on the criterion, the classification type of the project 
changes for the types of classification from Henderson and Clark (1990), Clark and 
Wheelwright (1993), or Rozenfeld et al. (2006). Strategically, the capability to plan and 
control the new products development process – depending on the type of classification – 
justifies the importance of relevance in defining the stage/step in the new products 
development process. 
 For Toledo (1993), the performance of the products development process is influenced 
and often determined by the resources and investments employed, as the training on technical 
engineering, investments in research and development (R&D), financial availability, technical 
achievement for the prototyping, fruitful use of equipment and access to information 
technology. 
 
3. METHODOLOGY 
The methodological basis of this study is set within an exploratory research, given the 
thematic studied and focus of the case study. Cooper and Schindler (2011) justify that the 
exploratory research should be developed with the aim of providing general overview on a 
theme, especially when the subject is not enough explored and there is a need for 
operationalization of the basic information for the problem investigated. 
Thus, the research was characterized as ex-post-facto, in a case study format, defined 
by Yin (2010) as suitable for studying phenomena in which the real context is emerged to 
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make clear its characteristics, enabling to investigate empirically determined subject. From 
this view, the following study adopted a qualitative approach. This approach is guide by a 
cyclical and concomitant process to data collection, with simultaneously an inductive and 
interpretative analysis, according to Hair et al. (2005) and Malhotra (2011). 
In addition, the problem of this study is on the new products development process in a 
Brazilian chemical industry. Because of that, research procedures and data collection were 
performed by several sources, such as interviews, articles, printed or digital documents, 
literature, organizational information and observation of facts, within a multilevel analysis 
(see, RICHARDSON, 2009; GIL, 2012). Thereto, the procedures was conducted by visits in 
loco and interviews with company’s employees. This research investigates the facts set in a 
real context, using primary data about the new products development process. 
Also, Godoy (1995) explains that the qualitative approach does not seek measurement 
by statistical analysis. It aims to seek to understand the phenomena from the perspective of 
the participants in the study situation by obtaining data explored. According to Berto and 
Nakano (2000), the qualitative research focuses at bringing theory and facts, in the 
interpretation of single or isolated events, reaching results that enable individualized 
comparison between the cases. 
Thus, systematic analysis on the new products development process was carried by 
interviews with the professionals responsible for the management and development of the 
production department, as well as some management-level employees directly associated with 
the production process. The study took into account the material/information provided by the 
organization, as tables, operating results, charts and documents. With this methodology, we 
seek to clarify issues relating to research problem and, thereby, expose a systemic analysis, 
trying to present the key benefits, difficulties and problematics on the new products 
development process. 
 
4. THE CASE STUDY 
4.1. The Company 
The company studied in this Article is considered one of the largest and most modern 
veterinary chemical group in the Brazilian industry, working in the selection and breeding of 
Creole horse and cattle dairy. With high technological density, the group’s history began in 
1987 inspired by the knowledge in chemical engineering from its founders, who saw an 
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opportunity in the Brazilian market. In its beginning, the company based on use of 
technological innovations and acquisition of strong human resources. The first factory was set 
up in a rented house in Ribeirão Preto City, in the State of São Paulo – the place had about 
500 square meters. 
Currently, the company stands in the ranking of SINDAN (National Union Products 
Industry for Animal Health) with two manufacturing units – one in Cravinhos city, in the 
State of São Paulo and another in Uberaba, in the state of Minas Gerais – dedicated to animal 
health and focusing on pesticides and agrochemicals. 
More recently, the company entered the market for agrochemicals with the 
inauguration of a plant (industrial park) in Uberaba city with the total area of 200 thousand 
square meters and an estimated production capacity of 100 million liters per year of 
insecticides, fungicides, herbicides, spreaders and mineral oil. The plant meets all national 
and major international certification standards from Brazilian Ministry of Agriculture, as 
Livestock and Supply - MAPA, Good Manufacturing Practices - GMP, Food & Drug 
Administration - FDA, International Organization for Standardization - ISO and European 
Union Drug Regulatory Authorities - EUDRA (OUROFINO, 2012). 
The plant (industrial park) is composed of two units. The first unit is a biological 
industry that works specifically with research and development (R&D). The second unit is a 
veterinary pharmaceutical industry, which generates drugs solids, tablets, semisolids, liquids, 
defensive injectable for animals and hormones for animal reproduction. The company’s 
structure also has a lake of volume capacity of 7 million liters having total area of 2,800 
square meters and an average height of 2.5 meters. In the lake are created several types of 
fishes (OUROFINO, 2012). 
This production capacity – associated with the operational efficiency achieved over the 
years – helps the company studied in the conception, research, development, design and 
production of new products. The next section will focus specifically on the innovative, 
managerial, productive and technological elements that involve the company investigated, 
using as thematic center the new products development process. 
 
4.2. The Case: New Products Development Process 
The company works directly in the productive chain of the agribusiness sector, which 
is formed by various types of business units, among them: Animal Health, Animal Genetics 
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and Pesticides. Much of activities made by company can be classified as chemical 
manufacturer, based on the classification of the National Register of Enterprises – CNAE 
from the Brazilian Institute of Geography and Statistics - IBGE. 
In addition, the company has various distributors/suppliers of raw material with the 
possibility of negotiate contracts to obtain better prices, alteration of the quantity ordered and 
reducing production costs. Among its suppliers, there are some international enterprises with 
great potential of negotiation, which can change the profitability margins of the company’s 
products. The presence of international enterprises allows the possibility of the exchange rate 
impact, given that the raw material (production cost) can change by a sudden fluctuation of 
the exchange rate. The Brazilian suppliers, on the other hand, work with an unfeasible 
production format – slow and expensive. This occurs because the productive chain works with 
fixed quotas due the dependence of its customers for its production. 
The company has its own department of research and development (R&D) equipped 
with laboratories for develop formulas and inputs. Also, the company search for technology 
with universities and research institutes, aiming improve the quality of inputs production and 
validity assessment for work with living organisms, demonstrating its concern with the 
generation of technological innovations. 
Considering the Henderson and Clark’s (1990) view for the formats of innovation in 
products and processes, the company – due the range of products – has developed its portfolio 
in a matrix with 4 (four) types of innovation for the products: incremental, modular, 
architectural and radical. The new product development accompanied the growth stage of the 
organization, namely, as the company has been developing the creation of new products, its 
degree of innovation has gradually increased. 
From the Clark and Wheelwright’s (1993) theory, the way that the company develops 
new products can be classified as Structure Matrix “lightweight”. This classification occurs 
because the employees are distributed in each specific area under the responsibility of a 
functional manager and a person responsible for managing the design of new product 
development. 
On Rozenfeld et al.’s (2006) propositions, the company has 3 (three) classifications for 
the types of projects for new products development: (1) incremental and derivatives; (2) next 
generation platform; and (3) radicals (breakthrough). This happens because the company 
develops products and processes that have marginal modifications in relation to existing 
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projects. In addition, the company develops significant changes in the products and processes, 
without the introduction of new technologies and materials, and also develops major changes 
in the products and processes already existing, creating a new category of products which are 
incorporated new technologies and materials. 
New products development process is idealized from the needs of consumers by the 
marketing department and then is developed by the R&D department. Meanwhile, this same 
process of innovation and development can occur from the R&D department and after, being 
“pushed” to market by the marketing industry (see, MARTIN, 1994). The difference between 
these two formats is the beginning of the new products development. In case of to push the 
technology innovation, since there are no customers who have the need for some type of 
product, a new market has to be created for the technology developed (see, KIM; 
MAUBORGNE, 2005). 
We can observe that in the company studied, the new product development is undergo 
researches on veterinary chemicals, in which, are analyzed the market needs (see Figure 1). 
Field staff identifies the customer needs and passes this information to the R&D department 
that develops new ingredients, formulas or inputs. Thus, the process can be categorized as 
“Market-pull” or market-oriented, as detailed in Figure 1. By performing an analysis of 
customer needs and products offered by the competition, the company increases the 
probability of commercial success of the products developed, as several authors advocate 
(e.g., WIND; MAHAJAN, 1997; CHURCHILL; PETER, 2000; BROWN; DUGUID, 2002; 
ROZENFELD et al., 2006). 
 
Figure 1. Products Development Model “Market-pull”. 
Source: Adapted from Martin (1994). 
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 The new products development process at the company studied has 5 stages: (1) 
Survey to design demand; (2) Commercial viability; (3) Technical feasibility; (4) Official 
tests; and (5) Product legalization. 
 The first stage is stimulated by the contact with customers in order to find out their 
needs for products that the company can produce. After this early process of new products 
development, originated by the marketing industry, occurs a survey of the competing 
products, an analysis of technical feasibility and the financial market and an identifying their 
market share (second stage). 
The technical development of the new products starts with a research of active 
ingredients on the market and that can be inputs in the production process. In this third stage, 
the technologies used are nanotechnology and biotechnology. Nanotechnology is used to 
control and direct the formulas, as well as to reduce the number of doses and minimize side 
effects of the chemistry formulation. In turn, Biotechnology is used to develop protein and 
microorganisms. In this stage occur several partnerships with research institutions to 
encourage technological development. 
The fourth stage consists in tests and clinical, pre-clinical, toxicological and residues 
studies, which will analyze the stability and consistency of the formula developed, in order to 
avoid degradation of the product between production and storage at all the stages and in the 
consumption itself. Finally, the fifth stage is performed by procedures for the legalization of 
the product with the institutions of sanitary protection and animal life, as the Ministry of 
Health and Ministry of Agriculture, Livestock and Supply. 
5. FINAL REMARKS 
 Analyzing the new product development process in a Brazilian chemicals company, 
we note that the company performs an analysis of customer needs and products offered by the 
competition by increasing the probability of commercial success of the product developed. It 
has an organizational structure and adequate infrastructure to the new products development 
process, with autonomy and speed in decision-making. In addition, R&D’s employees have 
great autonomy; despite they are under the responsibility of a manager senior responsible for 
the managing of the design of new products development. 
 Furthermore, the company selects multiple employees by training, experiencing 
various areas of the organization, in order to form a multi-functional team. This learning 
format helps the organization to form teams with training and experience heterogeneous, 
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favoring the company to develop innovative products with lower cost compared to its 
competitors. The company has a systematic report formally organized and stored in a database 
with the facilities and difficulties of the project stages of new product development. This way 
of innovation makes the company does not make the same mistakes and failures already 
committed avoided, with the systematization of a single database of design steps of new 
product development. 
 Several factors contribute to the success of the company studied regarding to the 
launching of new products in the market, among which stand out: 
• Research for discovering customer needs and heterogeneity of multidisciplinary teams 
of R&D (see, MICHELS; FERREIRA, 2013); 
• Incentives for employee participation in troubleshooting (see, ALMEIDA et al., 2012); 
• Company’s active participation in trade fairs and scientific/cultural conferences (see, 
BUSS, 2002); 
• Intense contact with clients, seeking to know and develop products to meet their needs 
(WIND; MAHAJAN, 1997); 
• Follow the life cycle of products (see, MILLIGAN, 1999); 
• Partnerships with various research institutions, constantly aiming to develop better 
products with lower costs (see, COOPER; SLAGMULDER, 1999; COLAURO; 
BEUREN; ROCHA, 2004; PENEDO et al., 2012). 
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